This paper argues that the medical conception of health as absence of disease is a value-free theoretical notion. Its main elements are biological function and statistical normality, in contrast to various other ideas prominent in the literature on health. Apart from universal environmental injuries, diseases are internal states that depress a functional ability below species-typical levels. Health as freedom from disease is then statistical normality of function, i.e., the ability to perform all typical physiological functions with at least typical efficiency. This conception of health is as value-free as statements of biological function. The view that health is essentially valueladen, held by most writers on the topic, seems to have one of two sources: an assumption that health judgments must be practical judgments about the treatment of patients, or a commitment to "positive" health beyond the absence of disease. I suggest that the assumption is mistaken, the commitment possibly misdescribed.
or misrepresents the notion of disease. In a brief survey we cannot discuss individual writers' views except as they illustrate recurrent themes. We can cover seven major themes-elementary ideas that occur frequently in definitions of health-and show that none by itself provides a necessary or sufficient condition for disease. This procedure will expose some problems that a good analysis must solve. It will also give some notion of our functional account's competition, though we naturally cannot go over all the ways one could combine these elements in a complex analysis.
All seven ideas below certainly represent features of fatal or debilitating illnesses such as malaria, smallpox, cholera, tuberculosis, cancer, and so on through the list of famous scourges of mankind. That is, they apply to what one might call the paradigm objects of medical concern. More interestingly, I think one can also say that most of them suggest an underlying assumption that the concept of health can be read off from its role in medical practice. This is a natural assumption, since the most obvious fact about medicine is that it is a clinical discipline which treats a special population of patients. One easily supposes that healthy people are those who do not need medical treatment, unhealthy ones those who do. To be a disease is to be the sort of thing doctors (ought to) treat. Some writers take this assumption as a complete analysis, while others go on to try to say what sort of thing doctors treat, e.g. painful or disabling conditions. But we shall argue that the assumption does not fit the traditional view of health as the absence of disease at all. According to our account, the judgment that something is a disease is a theoretical judgment that neither entails nor is entailed by any therapeutic judgment about people's need for medical treatment.
1. Value. Health is, on the whole, certainly desirable. It is easy to view this value as part of the concept of health, or even as essentially all of it. On the latter view physical health is physical well-being or welfare, an identification often made in discussions of health.
On the one hand, however, there are whole broad classes of undesirable physical conditions, conditions that restrict one's physical well-being, which do not appear as diseases in medical texts. It is undesirable to be mildly below average in any valuable physical quality, e.g. height, strength, endurance, coordination, reflex speed, beauty, etc. It is undesirable to have such universal human weaknesses as a need for sleep and regular access to food and water. These conditions are not diseases. Yet one could never distinguish them from diseases on grounds of disvalue alone. As any short person knows, shortness may reduce a person's quality of life much more, in the long run, than a minor allergy or viral infection. It cannot be undesirability alone that makes a physical condition a disease. On the other hand, it is clear that diseases can be desirable under some circumstances. Cowpox could save a person's life in the midst of a smallpox epidemic; myopia would be advantageous if it meant avoiding the infantry. Sterility, in a world without contraception, might be a heavenly blessing to parents of large families. It therefore remains to be seen how values can enter into the concept of disease, let alone constitute the whole of it.
2. Treatment by physicians. It is often supposed that diseases are, if not undesirable conditions, then undesirable conditions that doctors happen to treat. Certain human ills, for historical or sociological or technical reasons, fall within medical practice. Those that do are ipso facto diseases; there is no other content to the notion of disease. As medical practice varies over time with evolving social institutions and values, so will the inventory of unhealthy conditions. But no a priori limit is put on this variation by any fixed further analysis of the concept of disease. At best, one can generalize about what kinds of conditions we tend to see as requiring medical treatment (cf. [10] - [12] ). This view, a sort of medical positivism, is one of the stronger trends in the literature.
It does seem natural to cite realities of medical treatment to explain why certain undesirable conditions do not count as diseases. If there were a standard medical treatment for shortness or the need to sleep, then, surely, these conditions would be diseases. The reason they do not appear in a medical book is that there is no treatment for them. But this explanation does not survive scrutiny. Many recognized diseases are equally untreatable. Actual treatability, the existence of effective therapy, is far too strong a condition on disease. The positivist approach must appeal instead to some broader notion of "falling within medical practice." Yet shortness falls within medical practice in the sense that patients complain of it to their doctors. What seems to be lacking is only the medical judgment that it is a disease, as opposed to a region of the normal range of variation.
In a similar way, medical usage presents a converse difficulty for any practical definition of disease. Besides regarding as disease some conditions they cannot treat, doctors also treat some conditions they do not regard as disease. Among standard medical procedures are circumcision, cosmetic surgery, elective abortions, and the prescription of contraceptives. None of the conditions so altered appears in the AMA Standard Nomenclature ( [37] ), the latest attempt at a comprehensive listing of diseases. Nor are they listed as diseases by other medical texts. One will search in vain for such a disease as unwanted pregnancy, and it would be absurd to call foreskins on male babies-a part of normal male anatomy-an innate disease. The performance of sex change operations hardly makes male gender, or female, a disease. The fact is that physicians distinguish, even among conditions they treat, between some they consider pathological and others they do not. 3 In traditional medical thought, a condition does not become pathological as soon as a patient or a society wants it changed. Treatment in medical practice is neither necessary nor sufficient for something to be a disease.
3. Statistical normality. In clinical language, diseases or pathological conditions are also called abnormal, and healthy conditions normal. An obvious idea that fits some features of medicine well is to interpret this normality statistically. Textbook normals for clinical variables like height, weight, pulse and respiration, blood pressure, vital capacity, basal metabolism, sedimentation rate, and so on are certainly statistical means surrounded by some range of "normal variation." In some cases, such as our example of shortness, the width of the normal range also seems to be a statistical matter. Where normal variation in height ends and dwarfism or giantism begins may depend only on parameters of the population distribution. In other cases, however, as when a text gives 95mm Hg as maximum normal diastolic blood pressure, the boundary of the normal range may reflect higher morbidity or mortality outside it ([27], p. 539). Medical writers frequently say that their quoted normal values represent, not the average person, but the average healthy person. This seems unfortunate for the project of using statistical normality to analyze health. But there is a persistent intuition that the average person-or at least the average heart, lung, kidney, thyroid, etc.-must be normal, or we would have no way of telling what the normal person or organ should be like.
I will return to this intuition when we construct our functional account. Here we note only that statistical normality fails as a necessary or sufficient condition of health. It cannot be necessary because unusual conditions, e.g., type 0 blood or red hair, may be perfectly healthy. It cannot be sufficient because unhealthy conditions may be typical. No doubt the average person or organ is healthy in a practical sense of displaying no indications for treatment, but that is not the same as complete freedom from disease. Some of 3The pathology of a disease is its morbid anatomy, i.e. the structural changes in body tissues that underlie its signs and symptoms. 'Pathological', however, can be a synonym for 'diseased' and 'abnormal'. The two usages are related by the medical assumption that every disease has some pathology, known or unknown.
what medical texts consider disease processes are at work in virtually everyone below the level of clinical detection. There are also particular diseases-atherosclerosis, minor lung inflammation, perhaps tooth decay-that are nearly universal. In spite of these difficulties we will give statistical normality an important role in our view, which shows that necessary and sufficient conditions are not the only possible components of an analysis. 4 . Pain, suffering, discomfort. Another theme of many discussions is that health contrasts with the pain and discomfort of illness. This idea suggests a focus on medical practice rather than theory, and in fact on patients who come complaining of symptoms. Even within medical practice, routine physicals can disclose asymptomatic disease of many kinds-tuberculosis, diabetes, liver cirrhosis, breast cancer, various forms of heart disease, syphilis, and so on through a long list. As textbooks of medicine constantly mention, a complete absence of "subjective distress" is compatible with severe internal lesions. It has been said that pathologists doing autopsies in cases of sudden death often find it a mystery why the victim was not dead years before. At any rate, there is no reason why a disease process must be evident to its bearer via pain or discomfort. Conversely, pain and discomfort occur in normal processes, e.g., teething, menstruation, and childbirth.
Disability.
If not all diseases cause physical suffering, perhaps any disease must at least tend at some stage to cause disability. The notion of disability is broad enough to have some hope of covering the field of disease and possibly subsumes pain as a special case. The most extreme disability, death itself, one judges to be some sort of analytic opposite of health. An interesting proposal that employs this notion along with others discussed above is by Dr. Lester King, who unlike many medical writers presents something resembling an analysis.
Disease In some manner, an analysis of disease using disability must solve the following sorts of problems. It must be broad enough to include minor skin diseases such as athlete's foot, eczema, and warts, either under the heading of disability or some other one. It must include disabilities like myopia and color blindness, but not the inability to swim, fly, or see in the dark like a cat, though the latter failings could be more harmful than the former. It must count adults, but not babies, abnormal if they cannot walk. If a notion of disability meets these tests and a few others, I think it will converge on our notion of dysfunction below, and so no more will be said about it here. , identifies health outright with a biological notion of fitness or adaptation. The notion cannot, however, be "Darwinian fitness," or pure reproductive success. Parents hardly become healthier with each successive child, nor would anyone maintain that the healthiest traits are the ones that promote large families. Fitness or adaptation here must be a relation between organism and environment only indirectly related to bearing progeny. These accounts typically emphasize that an organism well adapted to one environment may not be well adapted to another. From this it is concluded that health is relative to environment, and the conclusion is pursued in either of two directions. Adaptation may be made a positive ideal of maximum enhancement of the abilities useful in each person's unique circumstances. Or one may develop the negative theme that conditions which would be intolerable in one person's situation may be tolerable or beneficial in another's. In the negative vein Ryle, for example, writes as follows:
The small stocky Durham miner-poor though his general physique may appear to be from the combined effects of heredity, malnutrition in childhood, and occupational stress in adolescence-is probably better adapted to underground work and life than would be the more favoured and robust candidate for the Metropolitan police force.
. . . what we call normal or (better) normal variability in biology and medicine must always be related to the work required of the organism or its parts and to the medium in which they have their being. ([31], pp. 3,4) Although the force of Ryle's example is clear, the moral it illustrates might dismay a miners' union general counsel. The issue is whether Ryle would deny what his case suggests-that some of the Durham miner's adaptations to his work are manifestations of disease. The thesis that a condition is not a disease if it helps you on the job would hardiy make a good principle of labor law. On the contrary, it is a medical truism that symptoms of disease, e.g. inflammation, may be adaptive responses to environmental insult. As we saw, on the usual view of disease it is quite possible for diseases like cowpox or myopia to be advantageous in special environments. They do not thereby cease to be diseases, for the judgment that they are is a judgment about types of condition and mentions no particular environment. So Ryle's "normality" is best interpreted as the practical normality of requiring no medical attention. It cannot well be interpreted as the theoretical normality of freedom from disease.
It is still clearer in the positive variations that adaptation is not freedom from disease. All sorts of abilities-violin playing, tightrope walking, impersonating a President-may enhance people's ability to live well in their particular environments. But that does not mean that the lack of these abilities would be pathological for them or anyone else. Ordinary medical thought uses no such notion as "pathological for person X in environment E," though "bad for X in E" of course makes sense. The relativity of adaptation to environment, which is its main attraction, is also what makes it unpromising for an analysis of disease.4 7. Homeostasis. Finally, the notion of homeostasis has wide, and probably excessive, influence as a clinical concept of health (cf. [9] In order to analyze the broad medical usage, we will take medical reference works that Sometimes the issue was whether diseases are independently existing external entities; at other times it was whether disease taxonomy is artificial or natural. Our legacy from these controversies is the term disease entity, used to mean a natural unit of disease classification. Today the strictest definition of a disease entity would be a constellation of signs, symptoms, and pathology with specific etiology and prognosis. It is part of the ideal of a medical nomenclature or textbook to divide the realm of unhealthy conditions into disease entities of this sort. But in practice, because of limitations of medical knowledge, the division can only be carried out so far. Thus conditions like fever, diarrhea, breathing difficulty, or hypoglycemia would not be accepted as specific diagnoses, since they are common to many identifiable diseases, but the Nomenclature does reluctantly accept acidosis and glycosuria when no more specific diagnosis can be found. So some of the "diseases" listed in medical sources are surely not disease entities in a strict sense. Our generic notion of disease looks wider than that of disease entity.
Fortunately, if our goal is to understand health as the absence of disease, we can abstract entirely from this problem of individuating diseases. Complete freedom from disease is the same however the field of diseases is split up into units. As a side effect of this abstraction, though, our analysis of disease will include conditions like fever, diarrhea, dyspnea, hypoglycemia, and so on, which are not considered individual diseases by medical sources. In this respect alone we make no attempt to be faithful to the customary extension of 'disease'. The reader should bear this restriction in mind.
3. Intrinsic vs. instrumental health. One last distinction is vital to our target conception. It is convenient to call it the distinction between intrinsic and instrumental health, or between what is a disease and what tends to produce one. The term 'unhealthy' is used in both senses, often with no risk of confusion. When one speaks of unhealthy habits, like smoking, or unhealthy environments, like New York, these are of course items that produce poor health, not exemplify it. But among physical states, it is easy to confuse diseases with dispositions to become diseased under certain conditions. A good example of the difference is the vermiform appendix. Having an appendix can be instrumentally unhealthy in the sense that with it one can get appendicitis. But the disease here is appendicitis, not the appendix itself. Although people with appendixes may be less likely to be healthy in the future than people without, their intrinsic health is no less until appendicitis strikes. Another case is Lucrezia Borgia, who supposedly acquired a high tolerance for arsenic by taking gradually increasing doses. She was then able to poison her enemies at dinner while diverting suspicion by eating the same dishes herself. Whatever the physiological basis of her tolerance, it was not intrinsically a gain in health, but it made her the healthiest person at the end of the meal. Similarly, someone with a mutant immunity to the common cold might be more often healthy than ordinary people. But that is because the immunity prevents disease-not because the lack of such an immunity is one.
This intrinsic-instrumental distinction is often of no consequence in medical practice. Usually physician and patient want to eliminate conditions that are unhealthy in either sense. But failure to draw the distinction is fatal to an analysis of health as the absence of disease. If whatever can cause disease were itself disease, everything would be a disease, since any causal connection is possible in a special environment. The correct strategy is to deal first with intrinsic health by examining what physicians call disease. An analysis of promoting or conducing to health then automatically follows, but not conversely. Without being able to discuss any part of the history of medicine here, we will argue that the contemporary inventory of diseases shows this ancient conception still at work.
From our standpoint, then, health and disease belong to a family of typological and teleological notions which are usually associated with Aristotelian biology and viewed with suspicion. Often this suspicion is excessive. Informal thinking in the life sciences constantly uses typological and teleological ideas with profit, and much recent philosophical work has been done on concepts of function and goal-directedness in modern biology. This work suggests that aseptic substitutes can be found for ancient notions that continue to have a scientific use. I think one should see that the analysis below is essentially just such a substitute for the idea that diseases are conditions foreign to the nature of the species. Our version of the nature of the species will be a functional design empirically shown typical of it. The ancient view that an ideal can be simultaneously empirical and normative, which pervades the Republic and also more contemporary mental-health literature, will have no role at all below. The denial that health is essentially evaluative may be our largest departure from the classical tradition.
With these preliminary remarks, I now state the proposal of this section to show where the discussion is going. I will then lead up to it by developing each detail in turn. This formulation omits a clause about environmental injuries, which I postpone to the next section because it is more speculative than anything in this one. ) have tried to characterize: that is, they are disposed to adjust their behavior to environmental change in ways appropriate to a constant result, the goal. In fact, the structure of organisms shows a means-end hierarchy with goaldirectedness at every level. Individual cells are goal-directed to manufacturing certain compounds; by doing so they contribute to higher-level goals like muscle contraction; these goals contribute to overt behavior like web-spinning, nest-building, or prey-catching; overt behavior contributes to such goals as individual and species survival and reproduction. What I suggest is that the function of any part or process, for the biologist, is its ultimate contribution to certain goals at the apex of the hierarchy. That is why the function of the heart is to pump blood rather than to produce heart sounds, and the function of the kidney is to eliminate wastes rather than to keep the bladder full. It is the former effects, not the latter, which typically contribute to the organism's highest-level goals.
To some extent, however, these highest-level goals of organisms are indeterminate and must be determined by a biologist's interests. It is a feature of the Sommerhoff analysis that whenever goal G causes G' within the range of environmental changes for which an organism is directed to G, that organism is also directed to G'. This phenomenon occurs constantly in biology. Most behavior of organisms contributes simultaneously to individual survival, individual reproductive competence, survival of the species, survival of the genes, ecological equilibrium, and so forth. As a result, it appears that different subfields of biology (e.g., genetics and ecology) may use different goals as the focus of their function statements. But it is only the subfield of physiology whose functions seem relevant to health. On the basis of what appears in physiology texts, I suggest that these functions are, specifically, contributions to individual survival and reproduction. This assumption has definite consequences for our health concept and should therefore be kept in mind. Whatever goals are chosen, function statements will be value-free, since what makes a causal contribution to a biological goal is certainly an empirical matter. As a result, the subject matter of comparative physiology is a series of ideal types of organisms: the frog, the hydra, the earthworm, the starfish, the crocodile, the shark, the rhesus monkey, and so on. The idealization is of course statistical, not moral or esthetic or normative in any other way. For each type a textbook provides a composite portrait of what I will call the species design, i.e. the typical hierarchy of interlocking functional systems that supports the life of organisms of that type. Each detail of this composite portrait is statistically normal within the species, though the portrait may not exactly resemble any species member. Possibly no individual frog is a perfect specimen of rana pipiens, since any frog is bound to be atypical in some respect and to have suffered the ravages of injury or disease. But the field naturalist abstracts from individual differences and from disease by averaging over a sufficiently large sample of the population. The species design that emerges is an empirical ideal which, I suggest, serves as the basis for health judgments in any species where we make such judgments (cf. [19] ).
It would be a mistake to think that this notion of a species design is inconsistent with evolutionary biology, which emphasizes constant variation. The typical result of evolution is precisely a trait's becoming established in a species, only rarely showing major variations under individual inheritance and environment. On all but evolutionary time scales, biological designs have a massive constancy vigorously maintained by normalizing selection. It is this short-term constancy on which the theory and practice of medicine rely. Medical diagnosis and treatment of, say, pancreatitis requires confidence that the patient is enough like other people to have a pancreas, located near the stomach, and secreting specific digestive enzymes that can attack the organ itself, producing such signs and symptoms as abdominal pain, diarrhea, weight loss, jaundice, hyperglycemia, and steatorrhea. Our species and others are in fact highly uniform in structure and function; otherwise there would be no point to the extreme detail in textbooks of human physiology. This uniformity of functional organization I call the species design. To deny its existence on Darwinian grounds would be to miss the forest for the trees.
Polymorphic functional traits, no one form of which is yet fixed in the population, can actually be included in the species design disjunctively. Thus it is typical of human blood to be either A or B or AB or 0, typical of human irises to be either blue, brown, or green, typical of human skin to have some amount of pigmentation from small to great. But there are other intraspecific differences which cannot be handled disjunctively, and they are striking enough to generate several distinct species designs. These differences are of sex and age. Only a poor observer would be satisfied with noting that human beings typically have either ovaries or testicles, either wombs or penises, either large or small breasts, etc. The female characters occur together and constitute a single coherent functional design, as do the male's. Hence a disjunctive treatment of sex is inadequate. Less obviously in our species, functional design varies with age ( [38] ). This phenomenon is unmistakable in species whose life stages are as dissimilar as caterpillars, pupas, and butterflies. But there are functions performed in the human infant and not in the adult, e.g. enlargement of the skeleton, and also the reverse, e.g. sperm production or ovulation. Thus species design seems to be relative both to sex and to age.
For these reasons, physiology should probably be viewed as making its statistical abstractions from reference classes smaller than species. In medical applications the operative class seems to be an age group of a sex of a species, e.g., human male neonates or, say, 7-9 year old girls. In other contexts, perhaps even in medicine itself, one would have to factor in race as well, since in some respects the different races have different functional designs. Despite this contraction of the reference class to a fraction of a species, the term "species design" is still convenient and seems unlikely to cause confusion.
Normal functioning. Our interest in species design is that we wish
to analyze health as conformity to it. It will simplify the exposition to introduce first a notion of normal functioning, which will develop into our final analysis of health by two modifications. The two modifications are a shift from functioning to functional readiness (III.5) and a clause on environmental injuries (IV.2). But aside from details, the idea is that diseases are internal states that interfere with functions in the species design.
Normal functioning in a member of the reference class is the performance by each internal part of all its statistically typical functions with at least statistically typical efficiency, i.e. at efficiency levels within or above some chosen central region of their population distribution.8
Three comments are necessary on this definition. First, its final clause says "within or above" because superior functioning is consistent with health. The unusual cardiovascular ability of a long-distance runner is not a disease. Secondly, the definition tries to avoid confusion between different uses of 'function'. In one sense, sometimes used with clinical tests, a function is the concrete process that makes a physiological contribution, e.g. thyroid secretion. In this sense there can be too much thyroid function, i.e. hyperthyroidism. This is not our usage, since for us the function is the contribution to physiological goals, and too much thyroid secretion damages these goals as much as too little. To put it another way, the function of the thyroid is not merely to secrete hormones, but to secrete the right amount of them for current metabolic needs. For us there is no such thing as excessive function. But to keep the formulation unambiguous, I use the term 'efficiency'. What health always allows is unusual efficiency of a process in serving physiological goals, not unusually much of the process itself. The latter may be a disease. The population distribution to which the definition refers is the one for a function's efficiency. Abnormal functioning occurs when some function's efficiency falls more than a certain distance below the population mean. My third comment is that this distance can only be conventionally chosen, as in any application of statistical normality to a continuous distribution. The precise line between health and disease is usually academic, since most diseases involve functional deficits that are unusual by any reasonable standard.
I must now defend this claim that diseases involve interferences with normal functioning in the sense of the definition. It seems clearly true of any disease process serious enough to cause manifest illness. In such cases there are gross disturbances far enough up in the functional hierarchy that the patient feels their effect. Tuberculosis or emphysema, when actual illnesses, make respiration unusually ineffective. Cardiovascular diseases interfere with blood circulation and thereby greatly depress muscular function during physical activity. Common symptoms of acute illness such as fever, vomiting, and loss of appetite imply failures of such functions as temperature maintenance and digestion. And so on. The connection between overt illness and abnormal functioning, like the connection between overt illness and virtually every account of health ever proposed, is fairly clear without argument.
More significantly, latent or asymptomatic disease also seems to involve atypical functioning at lower levels of the functional hierarchy. Diabetes, whether or not it is evident to its bearer, consists of an unusual deficiency in insulin secretion and therefore in sugar metabolism. Hepatic cirrhosis, nephritis, pancreatic cancer, and countless other pieces of local pathology can progress for a long time without depressing gross functions enough to be detected. They do, however, make standard tissue functions decline and fail in the affected part of the organ. Such localized dysfunction is also characteristic of the various minor skin diseases. To the biologist or physician, the skin is a highly versatile organ, with a complex structure designed for such functions as sensation, excretion, temperature regulation, and protection from environmental agents. In general, there is clearly some plausibility in the claim that the history of medical theory is nothing but a record of progressive investigation of normal functioning on the organismic, organic, histologic, cellular, and biochemical levels of organization, and of the increasingly subtle kinds of pathology this investigation reveals.
Instead of listing examples of diseases with atypical functioning, it may be more convincing to examine four that Engelhardt cites ([12]) to show the heterogeneity of disease. He writes:
What counts as health and disease for humans depends upon very complex judgments concerning suffering, the goals proper to humans, and, for that matter, the form or appearance proper to humans. In standard textbooks of medicine such as Cecil-Loeb's ..., one sees that all sorts of phenomena are listed as diseases, and for apparently quite different reasons. Rabies is listed probably because it is both unpleasant and fatal, herpes zoster primarily because of its pain and perhaps in part because it is somewhat unsightly. Other conditions such as phenylketonuria are likely to count as diseases because of their disteleology, their compromise of the functions of human intelligence. Other states are classified "pathological," simply because they present symptoms that are somewhat ugly, or are at best not considered to be part of a proper human form. Vitiligo, the simple loss of pigment on patches of skin is an example of this.
The variety in these explanations is unnecessary. Engelhardt's category of "disteleology" would suffice for all four diseases, provided it is interpreted as our abnormal functioning. Rabies moves within three days from partial dysfunctions, hydrophobia and convulsion, to the complete dysfunction of death. Phenylketonuria, the next most serious disease, is an inborn deficiency in one of the enzymes of a standard metabolic pathway, phenylalanine hydroxylase. The deficiency is itself a dysfunction on the biochemical level, and it leads, as Engelhardt says, to the gross dysfunction of mental retardation. Herpes zoster, a viral infection of posterior nerve ganglia, produces a vesicular skin rash above the affected nerves and also neuralgic pain, often chronic and severe. Leaving the pain aside, zoster involves two kinds of local dysfunction, neural and dermal. The skin rash alone violates the definition of normal functioning. Viewing the skin as an organ, there is no difference between failure of skin functions in a set of vesicles and failure of liver or kidney functions in local areas of those organs. Our definition counts every such skin rash as a disease, and medicine seems to agree with this prediction. Finally, vitiligo is a case of the same kind, since the pigment melanin has the biological function of absorbing ultraviolet light.
All of Engelhardt's examples involve failure of parts of the body to perform biological functions which it is statistically normal for them to perform. His four test cases must serve here in lieu of a mass of supporting instances that can be found by comparing any textbooks of medicine and biology. But it may be wise to comment on the consistency of our analysis with biological functions like melanin's and diseases of their disturbance. To say that physiological functions are contributions to individual survival and reproduction is not to say that their failure will be fatal in any particular case. Skins, noses, and ears certainly play a causal role in the organized hierarchy of activities by which members of our species live and bear offspring. Otherwise they could never have been established in the species, at least by direct selection. But the required contribution of a trait need only make its bearers more likely to survive than nonbearers. Nothing follows about the survival of any individual nonbearer. So diseases involving melanin deficiency, deafness, or diminished sense of smell do not have to be life-threatening for our analysis to be correct. The most it could imply would be that diseases make people marginally less likely to leave descendants. I doubt it implies this much in view of its requirement that functions be performed at every usual body location, a requirement intended to reflect the medical attitude to local pathology. Once a function is recognized by biology, a failure of it, even a local one, seems to count in medicine as a disease. 6. Limits of the proposal. Our guiding principle has been the speciesrelativity of health. We have supposed that the basic notion is 'X is a healthy Y'-that it is by comparing X with its reference class Y that one distinguishes the way X does function from the way it ought to. This comparison presupposes enough uniformity in the species to generate a statistically typical species design. When the uniformity breaks down-as with polymorphic or continuously distributed traits like eye color, blood type, height, metabolism, body build-no one version of the trait can be required for health. Correspondingly, no version is a disease unless it depresses some function far below the group mean. As long as the efficiency of all functions exceeds a minimum, any value of these traits is as healthy as any other. In this way our definition allows variation within the normal, recognizing a wide range of individual differences of equal intrinsic health.
Thus our account abstracts from the intraspecific variability which is the raw material of evolutionary change. Judgments about what promotes species members' success in different environments are not, for us, judgments of intrinsic health. This seems inevitable in a definition of health as absence of disease, since medicine does not regard failure to be in the evolutionary vanguard as a disease. Diseases are, so to speak, failures to get as far as the rest of the species has been for millennia. On the other hand, some judgments about differential adaptation are judgments of instrumental health. Individual differences may be irrelevant to health in that none is a disease, but relevant in that they make a person more likely to get a disease under certain conditions. There is some evidence that even blood types carry different risks of various diseases, e.g. stomach cancer and diabetes ([32], p. 245) . There is no doubt that individual variations of body build affect the probability of cardiovascular disease or complications in childbirth. But not all differential adaptation is differential instrumental health. There is a residuum of variation, such as unusual beauty that enhances mating success, which can only increase health according to some positive conception.
IV. Successes and Failures of the Account. The last section proposed an empirical notion of the nature of a species, e.g. human nature, to explicate medical normality. In this section we will try to generalize about how well the explication works. The thesis that health is normal functioning is essentially a medical truism, some such formula appearing in many dictionaries. We merely specified the notion of function as biological and the notion of normality as statistical. As compared with other views, our proposal has at least the following advantages in fidelity to standard disease classifications.
1. Successes. First, it explains the divergence between judgments of disease and those of desirability or treatability. As we noted, some undesirable conditions but not others are diseases. Hemophilia is, while an inability to regenerate severed limbs or damaged brain tissue is not. The reason seems clear: blood-clotting in wounds is a typical human function, limb and brain regeneration are not. If we were one of the species that regenerate their limbs, a person lacking this ability would undoubtedly count as diseased. Similarly, health requires a person to manufacture insulin but not vitamin C, since our species does make one and not the other ([7], p. 43) . Controlled diabetes remains a disease; to control scurvy is to eliminate it. Partial color blindness is probably fatal to fewer people each year than smell blindness to carbon monoxide, but the former is still a disease and the latter is not. It is hard to imagine explaining these judgments without appeal to what is typical of the human species. Our account further explains why a condition once a disease is always so, regardless of its harmful, neutral, or beneficial effects in an individual case. Cowpox, myopia, and hemophilia are diseases because they involve functioning below the species norm, but the effect of a deficit varies with a person's situation. Second, our account seems to capture the medical view of traits with a continuous distribution in the population. It provides a unified treatment of extremal diseases, i.e. those associated with the tails of a statistical distribution. Its appeal to function explains why the spectrum of some traits contains two extremal diseases (hyperemia and anemia, hyperthyroidism and hypothyroidism, galactorrhea and agalactia) and that of others only one (night blindness, mental deficiency). At the same time, its appeal to statistics yields a reasonable level of minimal normal function. Night blindness is an unusual inferiority to the species norm for night vision; we do not all suffer from it by virtue of failing to meet the standard set by cats. At bottom, according to our account, all diseases are extremal diseases. Above the minimal level of normal functions, our view also matches medicine by making individual differences consistent with present health, and at the same time differentially relevant to future health in a given environment. Third, our view makes health judgments independent of the gross output of the organism. It recognizes latent asymptomatic diseases like intestinal polyps, and other minor diseases like eczema which may have no effect on a person's overall ability to function. It also recognizes that the same effect on gross output may or may not be produced by a disease. Thus a man unable to lift a heavy weight may be either a normal individual or a strong man with Addison's disease. If the disease were a stable condition, the two states, normal musculature and underlying disease, could be equally undesirable, equally disabling, equally maladaptive, and so on through most accounts of the nature of health. Our account explains the difference by pointing to the abnormality of a microfunction, adrenocortical secretion, in Addison's disease. The distinction between normal variation and underlying disease is one of the most important features of medical theory, though in practice it is often hard to draw because so much clinical evidence is gross output. Fourth, our view explains how biologists can apply the notion of disease so readily to animals and plants, and why its application by veterinarians to commercial animals does not simply reflect commercial interests. What a healthy hen or cow is like is a biological fact; it is not an economic one.
Finally, for reasons sketched at the end of I, our account explains the partial successes of others. Organisms being what they are, important breakdowns of internal functions, homeostatic or otherwise, tend to be signaled by discomfort, to disturb the abilities on which the organism's adaptation to its environment rests and hence, in our case, to be judged bad. But these ideas seem too broad-gauged to follow medical judgments of disease into the fine structure of human physiology. To penetrate that structure, the notion of normal functioning on every level of organization is ideal. We have also given this notion enough content that its success cannot be ascribed to its vacuity. On the contrary, our account excludes at least two classes of recognized diseases.
2. First anomaly: structural diseases. The first class of diseases our account excludes are the entries in the Nomenclature that seem to be purely structural disorders. Some cases of this sort may have dysfunctional varieties or be included on the assumption that the affected part has an unknown function. Examples are congenital absence of the appendix, perhaps dextrocardia, and calcification of the pineal gland. But the Nomenclature also lists minor deformities, especially of the nose, the ear, and, mysteriously, the hymen. Many of these deformities disturb no normal function, and there may also be some internal tumors of which the same is true.
One might wonder why these structural disorders cannot be handled by making the whole disease concept structural rather than functional. Certainly physicians have a working assumption that structural abnormalities underlie functional ones, i.e. that pathology underlies disease. An empirical notion of normal structure could be derived from the reference class in the same way as our normal functioning. Unfortunately such an account would count superior as well as inferior functioning as disease, since structural abnormality occurs in one as much as the other. Thus it seems that no correct account can make structural deviation a sufficient condition of disease. As a necessary condition it is redundant and would not help with the problem of deformity. Despite the few structural disorders in the Nomenclature, therefore-and the tendency of reference works to define health by formulas like "the structural and functional integrity of the human body" ( [35] , p. 114)-it is hard to see how structure plays any direct role in the concept of disease. The contrary evidence may illustrate the power of the species-design idea over the medical mind, even where species-typical structure loses all connection with function. Major deformities and tumors involve deviations from the functional design as well as the structural one. Some of the minor ones, e.g. macacus ear or absence of the earlobe, may appear in the Nomenclature for convenience in record-keeping. Any structural disorders that do not fit these two categories remain as anomalies in an otherwise intelligible scheme of classification.
3. Second anomaly: universal diseases. Another way in which our definition diverges from medical usage is by excluding some universal diseases. Dental caries, lung irritation, atherosclerosis, and benign hypertrophy of the prostate in old men are diseases typical of the whole population or a sex or age group. It is clear that medicine is prepared to view the entire reference class as functioning abnormally. On the other hand, such cases are so few that it is hard to decide among various explanations. To begin with, our definition already covers some universal diseases. For normal functioning it required every body part to function in its typical way. Because of this requirement, which was introduced to handle local pathology with no systemic effects, the only problem arises when everyone has the same disease in the same location. Dental caries are vitiligo of the teeth, conceptually speaking, and atheromas may be vitiligo of the arteries. Unless there are specific body locations which are typically carious or atheromatous, these conditions are diseases on our account. The universal diseases which violate the definition seem to be those which are evenly distributed, e.g. lung irritation due to environmental pollution or arterial thickening after a certain age.
These remaining cases seem to show that the above explanation is, if not sophistical, inadequate to understanding the medical acceptance of universal disease. The case of lung irritation suggests that we might revise our definition of health to count all environmental injuries diseases. I favor this modification because it is an obvious extension of the principle that normality lies in the nature of a species. If one is after a species design, one would wish to subtract limitations on functional ability directly caused by environmental agents, leaving only the inherent defects of the organism itself. It is common in biology to draw such a distinction of degree between external and internal causation; this is done, for example, whenever a trait is said to be under genetic control. Perhaps the change might be made as follows: 3. A disease is a type of internal state which is either an impairment of normal functional ability, i.e. a reduction of one or more functional abilities below typical efficiency, or a limitation on functional ability caused by environmental agents.
4. Health is the absence of disease.9
The revised definition covers conditions like lung irritation and provides an alternate explanation of tooth decay. What there cannot be, on this view, is a universal genetic disease.
Exactly that, however, may be implied whenever medical authors list progressive dysfunctions of normal aging as diseases. When senile decline of function is caused from within, our account will not allow it to be a disease. That is because of the age-relativity which we built into the account to reflect differences between child and adult. Apart from childhood, one might be tempted to take the adult as the species type and old age as its disintegration. Yet the same functional limitations viewed as diseases in old age may count as normal in childhood. Much of senility is only regression to earlier stages of development. The puzzle is why old age is not always seen as a stage with its own statistical norms of healthy functioning. Lacking a solution to this puzzle, our account ends up differing from some medical sources over whether minor deformities and normal aging constitute disease.
It would be a mistake, I think, to take such differences to invalidate our general approach to defining health. Instead they should be viewed as anomalies deserving continued analysis. At present, the major alternative to our functional account is the position expressed earlier in the Engelhardt quotation: that the concept of disease has no exact content because it is a vehicle for changing human goals and expectations. But to say that What counts as health and disease for humans depends upon very complex judgments concerning suffering, the goals proper to humans, and ... the form or appearance proper to humans is to do little to explain the actual medical inventory of disease. Such accounts cannot explain this inventory because they cannot predict it. They are so tolerant that they include whatever physicians may come to count as diseases, but do not exclude what they do not. The best course, I think, is to continue trying to accommodate the anomalies within our view or to find another view of comparable explanatory power. If both efforts fail, a reasonable conclusion is that minor deformities and aging do not fit the traditional medical conception of disease. There are at least three disanalogies between these ideas of positive health and the familiar negative conception. The first disanalogy is ' The unlimited view, besides accommodating futuristic medical technology, might be thought to have the virtue of allowing interspecific health comparisons. On our negative view, one species can be healthier than another only in the sense of getting fewer diseases or getting them less frequently. But I doubt that more exciting kinds of interspecific health comparison make sense. At any rate, one should not want to ask whether, say, elephants are healthier than plankton.
that taking health to be functional excellence changes it from a limited to an unlimited ideal. It is not clear what limitation there is in principle on functions like strength or intelligence, still less on what new functions could be added to our biological design. The point is not that positive health is practically unattainable; complete absence of pathology is equally "utopian" ( [30] ). The point is that the notion of perfect health no longer seems to make sense. This disanalogy is the least important, and may not apply to the individual-potential view at all.
More important is the second disanalogy: not only is there no fixed goal of perfect health to advance towards, but there is also no unique direction of advance. This point reflects the familiar fact that realizing one potential is often inconsistent with realizing others. To enhance one function to the fullest, e.g. strength, may inhibit others, e.g. speed. One cannot simultaneously become the best sprinter and the best weightlifter one's inheritance permits, or the best boxer and the best pianist. The diversity of body types among Olympic athletes shows that no single physical ideal suits all possible activities. Anthony Smith, who gives figures on this diversity, puts the point nicely:
The magnificient physiques, with muscles arching and flowing over a broad frame, do not win the longest races. Because of these disanalogies, I am inclined to end with a terminological suggestion. Perhaps "positive health" should be limited to improvements of function that do not sacrifice any possible improvements of others. This category is not necessarily vacuous, as fitness enthusiasts will testify. Perhaps for most people, an exercise program enhances all functions about equally, without affecting any options for future development. It seems easy to see neutral enhancements as a kind of health. But to call anything more positive health is likely to activate assumptions about negative health in areas where they no longer apply. We saw that positive health is unnecessary to a practical shift from cure to prevention. It is also unnecessary to advocating specific ideals of functional excellence. Whatever they are, they can be advocated under their own descriptions rather than the tendentious label of positive health. In any vocabulary, we must avoid confusing empirical questions with deep normative issues about the goals of human life and the role of health professionals in achieving them. The trouble with calling physical or mental or moral excellence health is that it tends to unite under one term a value-neutral notion, freedom from disease, with the most controversial of all prescriptions-the recipe for an ideal human being.
